Monkeys with thermocoagulation or kainic acid lesions of the pulvinar and unoperated control monkeys were tested in two tasks: pattern discrimination retention and color discrimination learning in which the stimuli were located at the response sites or were separated spatially from them (S-R separation). The monkeys with kainic acid pulvinar lesions were mildly impaired in retention of the pattern discrimination, but were unimpaired in the color discrimination tasks with or without the S-R separation. The monkeys with thermocoagulation lesions, like monkeys with superior colliculus lesions in a prior study, were severely impaired in performing one of the color discrimination tasks with S-R separation. These findings suggest that: (a) the inferior pulvinar, unlike the superior colliculus, does not contribute to the performance of discriminations involving S-R separation; and (b) corticotectal projections traversing the pulvinar and destroyed by the thermocoagulation lesions are crucial to the performance of discriminations involving S-R separation. The results of an earlier experiment also suggested that interruption of corticotectal fibers passing through the pulvinar impairs performance in another task sensitive to superior colliculus lesions --spatial localization of light flashes. Thus, corticotectal projections may be crucial for the contribution of the colliculus to performance in a variety of visual tasks.
INTRODUCTION
Anatomical and physiological evidence strongly suggests that the primate pulvinar is involved in vision. The pulvinar receives the major ascending outflow of the superficial layers of the superior colliculus 5,17.27, as well as projections from striate, prestriate and inferotemporal cortex 4,1°,26,3°,33. It projects, in turn, to widespread areas of prestriate and inferotemporal cortex 6.12. The pulvinar is retinotopically organized 1 and its cells have receptive field properties similar to those of neurons in striate cortex 2. Neither anatomical nor electrophysiological evidence, however, has revealed the role of the pulvinat in vision.
There are two different views of how the pulvinar might contribute to visual function, each based upon the functions of structures to which the pulvinar is anatomically connected. According to one view 13, which emphasizes the extensive reciprocal connections between pulvinar and prestriate and inferotemporal cortex, the pulvinar might play a role in visual discrimination learning. This view has received little experimental support. Lesions restricted to the pulvinar do not impair performance in a variety of visual discrimination problems13,25,31, 32, despite the fact that performance of these same tasks is impaired by inferotemporal lesions 15 and prestriate lesions19, 25.
The second view 29 of pulvinar function emphasizes the pulvinar as an anatomical link between the rectum and visual cortex, receiving input from the colliculus and projecting to prestriate cortex. On this view, one might expect pulvinar lesions to impair performance in tasks sensitive both to lesions of the colliculus and to lesions of prestriate cortex. Thus, the functions served by this pathway should be lost after a lesion at any stage along it. In a recent experimental test of this view, however, pulvinar lesions, unlike lesions of the superior colliculus9,18, 23 or prestriate cortexl9, 20, did not impair localization of visual
